Abstract-The main objective of this article is to identify the best e-banking websites in Poland from the point of view of an individual customer. Using modern IT tools for communications with customers of banking services, banks create competitive advantages, as well as, opportunities for providing banking services in a convenient way for consumers. After a short introduction the authors defines the assumptions for the study. The methodological approach-based on theoretical and empirical study in the field of e-banking, allows them to build the evaluation model for the construction of high quality e-banking website. Subsequently, the authors carried out multilateral analyses and presented the conclusions of the study. The identified categories are classified into three groups: economic, technological and anticrisis. The originality of the work comes down to knowledge of the determinants of customer's quality perception of websites and a starting point for an effective quality management of their e-services system.
I. INTRODUCTION

I
T APPEARS that the consequences of the worldwide crisis in electronic banking in Poland strengthen the tendencies which show that the crisis, which started in the second half of 2008, does not concern this area. Compared to 2013, the number of individual clients with potential access to account increased almost by 15% (9% more than in 2012) reaching over 25 million users; the number of active individual clients went up by over 5% reaching 13.060 million [12] . Undoubtedly it is the fastest growing banking sector andas indicated in earlier articles-nothing points to the fact that something may undermine these positive trends. The increase in absolute numbers of clients is shown in Fig. 1 . The increase in the number of clients with potential access to account via the Internet is accompanied by a continuous increase of active customers (at least one transaction a month). Since the end of 2008 till the end of 2014 the number increased by over 13 million users, which is an increase by 123%. Every year the population of new customers using the possibilities offered by the Internet to handle banking transactions is growing. In 2008 more than 890,000 people started to use e-banking services, and in 2014 the number was more than 3 million. There are nearly 53% of active users, out of all clients having electronic access to account.
Poland in the European statistics-with regard to penetration-compares quite well-according to ComScore [7] report-it takes the sixth place (52.3%), while the European average is 40%. The largest e-banking [12] penetration is in the Netherlands-66%, the lowest in Switzerland (18.8%). France (60%), Finland (56.4%), Sweden (54.2%) are ahead of us, behind are among others: Germany, Spain, Denmark and Norway. The dynamics of the increase of the number of e-banking clients in Poland is still one of the highest on our continent-in recent years we note the increase of over one million every year. So, this is very important area of e-services, worth to conduct research.
There are many publications concerning the issue of evaluation of websites [3] , [9] , [13] , [14] , [15] and access to ebanking services [1] , [10] , [11] but there is no easy solution to the problems encountered [12] , [6] , [16] . The review of the literature shows that e-banking websites (as well as ecommerce websites) may be analysed from the point of view of:
• usability (site map, directory), • interactivity (availability and responsiveness), • functionality (search, navigation, relevance of content), • visualisation (colour scheme, background, graphics, text),
• efficiency (cost of purchase, transport, the difference in prices offered by traditional and online shops),
• reliability and availability. Most of evaluation methods are traditional scoring methods based on specific criteria sets, evaluated by means of an applied scale. Technical and functional criteria are the most commonly applied. Most of them contain factors which may be evaluated in a very subjective way: text clarity, attractive colours, images and pictures, the speed and intuitiveness of navigation, etc. Moreover, some users do not treat particular criteria sets in an equivalent way. However, on the other hand, there occur frequent problems with determining preferences for particular criteria and the evaluation of relations between them. This part of the work concerns the application of the authors own, though based on the literature, set of criteria for a scoring evaluation and a selection of electronic services of selected banks.
We are making an comparative analysis mainly in three cases, enabling:
• specification and accurate research into the area in which the software works,
• creating a ranking of IT solutions existing on the market, • identification of the features which make particular solutions better than others. Here we are concentrating on the third case.
II. ASSUMPTIONS OF THE STUDY
At the first half of 2014 (March-June), the authors carried out research on the quality of websites offering electronic access to services of the most popular banks among Polish individual clients on a sample of 361 people, where 311 respondents completed surveys correctly. The participants of the survey were students, aged 19-45, Faculty of Management University of Warsaw and Vistula University in Warsaw. Among the respondents, 69% were women and 31% men, mainly from Warsaw and surrounding areas. Each of the respondents declared to have at least one electronic access account with one of the banks operating in Poland (fifteenused e-banking services provided by two banks, two peopleof three banks), thus, in total, the authors examined access to 339 active electronic accounts (see Fig. 2 ).
In the surveyed population majority of people held accounts in the banks which are considered to be internet banks (mBank, Inteligo PKO BP), or regarded as modern (AliorBank, Millenium), or the largest ones (PKO BP, BZ WBK, CityBank). This does not correspond to the numbers of electronic access accounts declared by particular banks, however, considering the facts that only the active accounts were described and the fact that the surveyed population is relatively young and specific, the structure of the use of accounts is probably closer to reality than the one presented on the basis of official statistics.
This study belongs to a series of cyclical, yearly analyses concerning the factors influencing the usability of websites with online access to individual accounts in the banks [4] , [5] . The same set of criteria has been applied in the evaluation of e-banking condition at 2013, 2011 and earlier, before the The respondents filled in the tables evaluating e-banking websites of the banks where they had their accounts, performing the analysis and assessment of the obtained results. The tables which they completed were sent by electronic mail. In the second stage, they imposed preference coefficients on particular criteria and performed further calculations. The obtained findings were supplemented with comments. All calculations in the present study are carried out with the application of the authors own, though based on the literature and consultations with experts, set of criteria for a scoring evaluation and a selection of electronic access to services of selected banks.
Criteria applied in this study can be divided into two main groups:
• economic-annual nominal interest rate of personal accounts, account maintenance PLN/month, fee for a transfer to a parent bank, fee for a transfer to another bank, payment order, fee for issuing a debit card, fee for a card PLN/month, interest on savings accounts, interest rate on deposits of 10,000, interest rate on loans 10,000;
• technological-additional services (such as: insurance, investment funds, cross-border transfer or foreign currency account), functionality (set of function available for user), access channels to an account (branches, the Internet, Call Centre, mobile phone), security (ID and password, token, SSL protocol, a list of single-use passwords, a list of single-use codes), visualization (colours, 1500 PROCEEDINGS OF THE FEDCSIS. ŁÓDŹ, 2015 fonts, background, photos etc.), navigation, clarity and ease of use. Considering the situation of the signs of economic crisis spreading, the authors applied a set of psychological criteria in addition to the criteria used previously in the evaluation of e-banking websites which were discussed above. The psychological criteria included the so-called anti-crisis criteria related to-according to the experts cooperating with the authors-all those activities, which were to counteract potential impact of the crisis on the banking sphere [6] . This additional group of criteria was also included in the previous evaluation of e-banking websites. The group of the considered anti-crisis measures includes:
• dynamics of interest rates on deposits (reduction, increase, differences in rates, tendencies),
• dynamics of interest rates on credits (reduction, increase, differences in rates, tendencies),
• stability of the policy related to basic fees (the number and the nature of changes),
• degree of customer confidence (the number of individual clients, its dynamics, how long the bank has been operating in the Polish market),
• the average places occupied in the rankings in the Internet and trade magazines last year. In the scoring method the authors collected information on selected criteria; they were assigned values according to the assumed scoring scale and the results were analysed in a combined table. For the purposes of the evaluation the authors applied-as in previous studies-a typical R. Likert scale [8] . A scoring method was used in two variations: simple-where criteria were treated equivalently; and one with a preference scale-where sets of criteria were assigned indicator values differentiating their treatment by clients (the total of coefficients = 1).
In a simple scoring method you need to measure the distance from the maximum value to be obtained (according to the assumed scoring scale). It concerns the value of criterion measure and in the sense of a distance it is the same when we measure the distance from one criterion to another as the other way round. However, we do not define the relations between particular criteria. Assigning a preference scale to particular criteria (or sets of criteria) can be regarded as such a measure. A linear preference scale in a normalized form defines in turn the participation of particular criteria in the final score. It establishes a one-time relation between criteria in relation to the final score, it is also a specific "averaged" measure of criteria in particular cases, without the individualization of the evaluation for any of them. However, it does not specify to what degree one criterion is better/ worse than the other. It is merely a derivative of the normalized distance.
III. COMPARATIVE ANALYSIS OF INTERNET ACCESS TO E-BANKING ACCOUNTS USING A SCORING METHOD
To evaluate cost, functional, technological and anti-crisis criteria the authors used a preliminary table presenting bank Fig. 3 . Ranking of banks for assessing electronic access to individual accounts in selected banks in Poland offers related to internet banking services used by respondents and fees connected with using bank accounts operated via the Internet. This table has been generated on the basis of data obtained from websites of selected banks. On the basis of the surveys the authors created an averaged combined table for the criteria generated by users.
The spread in the respondents' evaluations of the analysed banks amounts to 16.4 percentage points (compared to 5.1 percentage points in 2011, and 2.3 points in 2008), which reflects the growing diversity of evaluations; which confirms the thesis that the period of crisis increased the radicalism of evaluations and heightened expectations concerning the tools used to access an account.
This time the best in the ranking were: ING Bank Sląski (81.77%) and BPH (79.51%). Directly behind are: BZ WBK and Inteligo. The low position of mBank (fifth position in the reverse order), came as a surprise because this bank so far occupied leading positions and it was very popular with the analysed group of people (22% of respondents). It is worth mentioning that in the rankings [17] till May 2011 it held the first position. There occurred a reversal of the situation from three years ago-the banks which two years ago fell in the rankings, at present, are trying to make up for the previous losses. Another issue which seems to be characteristic of this study-general scores for the quality of the websites increased (see Fig. 3.) .
In the majority of analysed cases there are no obligatory payments for issuing a debit card; transfers to the parent bank are usually free of charge. The level of security can be regarded as satisfactory for clients. Actually, it has not changed from 2008. Based on the compilation, we can conclude that a fee for issuing a card (usually there is no fee for such a service) reached a level which, at present, may satisfy clients' needs almost in 100% (96%). Undoubtedly, the worst indicator is interest rate on savings accounts functionality (evaluated by the majority of users as too low-37.92% of the maximum scores). The interest rates on deposits reached over 57% of maximum score (Fig. 4) . From the factors not listed within the criteria clients paid attention to the lack of possibility to make a cross-border transfer (e.g. SWIFT in Inteligo) or no possibility of fully automatic obtaining a credit-via the Internet. In 2008 there were no anti-crisis measures among the criteria; however, if we compare this study with the research carried out in 2011, we have to admit that during the crisis ebanking clients neither noticed any signs of the crisis nor were able to define anti-crisis measures undertaken by the banks, and at present they sometimes suggest criteria to be applied for their evaluation.
IV. COMPARATIVE ANALYSIS OF INTERNET ACCESS TO E-BANKING ACCOUNTS BY MEANS OF A SCORING METHOD WITH PREFERENCES
One of the methods limiting a specific subjectivity in the experts' or users' evaluations (apart from the previously used averaging of scores) is applying unitary preferences with regard to particular criteria or sets of criteria. For each group the authors applied one dominant variant:
• economic (70% for economic criteria and 15% for the remaining ones),
• technological (70% for technological criteria and 15% for the remaining ones),
• anti-crisis (70% for anti-crisis criteria and 15% for the remaining ones). In the first case the three leading positions are taken by ING BankŚląski, Inteligo and BZ WBK. Next, BPH and mBank are among the best banks with regard to economic factors. iPKO, CitiBank, Alior Bank occupy the last positions of the ten analysed banks. In the leading positions (in the relation to research without preferences) Inteligo moves by two places, Millenium by one place. iPKO BP records the greatest fall.
In the second case the leaders are as follows: BPH, ING BankŚląski and BZ WBK-further positions are taken by: Inteligo and mBank. The last positions were occupied by: Getin Online, iPKO and Citi Bank. All in all, multiplaying the values by preference coefficients did not bring about any significant changes in the analysed cases, because the order of the examined websites offering access to e-banking services remained basically the same. The results for the groups are presented in Fig. 5 .
V. SUMMARY AND SOME CONCLUSIONS
The present analysis has shown that the crisis situation, whose signs are visible in various industries, does not apply to electronic banking. While in 2011 it could be a one-off phenomenon, after five years we may conclude that it starts to be seen as a clear trend. Also, it confirms the changes concerning the banking customers' awareness. The choice of the access to an account starts to be a matter of an informed choice, not a chance or habit. The decision is determined both economic and technical conditions. The result is the choices made by clients reflected in the presented study and commented on in the surveys. It is true that some of the opinions indicate-despite the awareness of certain shortcoming of the bank where they hold an account-resistance to changes, but it is the first step to move their account to another bank.
The selection of the research sample and its limitations affected the obtained findings. Students are a group which have relatively the greatest number of access to e-banking and use it most frequently. And know e-banking websites very well. Taking the above factors into consideration, it appears to be the best sample for carrying out the research. This group in the population also has a wide, and perhaps the greatest, knowledge concerning the newest technologies and their use. The selection of the student groups was random, the dominance of women and students of early years of study are accidental. However, it is a group which does not have considerable financial resources, and this may be the reason why the representatives of this group have relatively the cheapest access to the internet banking websites. Simultaneously, the awareness of the high usability of information technology means that this particular group is able to appreciate the practical (or entertainment) value of the offered e-banking services. In addition, the representatives of this group, after a few years of using e-banking websites designed for them, are less likely to be satisfied with a product or service-in the form of e-banking website for example-of lower quality.
Taking into consideration the conducted analyses, we may draw the following conclusions:
• in the minds of users of electronic banking a clear distinction between the virtual banks (electronic access only) and electronic access services of traditional banks lost its importance, and it appears to be a continued trend. It is caused by the following phenomena (quotation from a student's survey: . . . as we can see the results are comparable. This is due to the large similarity of services offered by banks with regard to visualisation and "starting package", that is all for 0zł . . . ): virtual and traditional banks try to maximally increase the number of communication channels, it is difficult to separate a virtual bank from a traditional one, e-banking websites of traditional banks are just as technologically advanced and modern as those of virtual banks, we observe lowering of that prices of basic e-banking services in traditional banks, sometimes below the prices of virtual banks, we have a more possibility of access-phenomenon of mobile banking via mobile applications (smartphones, tablets),
• users have higher expectations with regard to the quality of e-services. The averages from the rankingspreviously relatively constant-have become dynamic and fluctuate,
• entering the market (for example-the case of Alior Bank) and allocating significant resources to a clever advertising campaign does not guarantee an automatic promotion to the top position in the rankings (for exampleCredit Agricole),
• having two or more accounts in two or more banks to perform various financial transactions is still a rare phenomenon,
• too few clients dynamically respond to changes in banking services market,
• vast majority of active bank customers consider economic criteria to be the most important criteria in the evaluation of electronic access to banking services-usually the prices of the most frequently used services. More and more people admit, however, that when selecting a website, to a certain degree, they tend to focus on user-friendliness and intuitiveness as well as the visual attractiveness of the website (quotation from a student's survey (original phrasing): ... personally, when selecting banking services, I am more influenced by economic factors than the visualisation or the simplicity or complexity of navigation. Visual qualities depend on a personal taste, and I think they should not be a decisive factor in the selection of a financial institution, to which we entrust our own money. With regard to the technical and functional level of the service, it does not determine my choice-especially since the current market seems to have developed a certain standard, below which banks can no longer operate because customers are bound to verify it quickly and leave ...),
• users of electronic banking services more frequently notice anti-crisis measures of banks and even though they do not influence their choices in any considerable degree, they can note and identify them.
This confirms the authors thesis about the inadequacy and a specific superficiality of standard, unified, quantitative methodologies used for evaluation and selection of e-banking websites. It also points to the need of further studies into constructing multi-dimensional, multi-criteria, hierarchical and multi-faceted system for websites' evaluation, with the consideration of additional, more specific information, e.g. customer profile [3] .
Nevertheless, despite the problems related to using ebanking services, which the article presents, from year to year we observe that the Internet tends to assume the role of the main (also for an individual client) channel of communication with the bank. Undoubtedly, this development irrevocably changes the expectations, perceptions and habits related to using banking services which users have had so far, and also, simultaneously, it urges the banks to introduce quick changes of the medium which would take into account holders' requirements.
